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Abstract 
This paper presents an application of microcontroller computer technology and wireless data communication to control the 
electrical load in the classroom for saving electrical energy consumption. Wireless electrical load control system in the classroom
is control center type. This system can save energy to 16.86 % . 
© 2010 Published by Elsevier Ltd. 
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1. Introduction 
Nowadays, many organizations are interested in electrical energy consumption. The  main topics focus on 
electrical enery saving, thus reducing  the cost of their organizations. Each organization use the different techniques 
such as changing the conventional electrical equipments to energy saving equipments, campaigning their staffs  etc. 
Some techniques are not suitable. Thus, this paper proposes an automated control system for energy saving using 
wireless technology. This paper uses the radio frequency (RF) for 50 meter distance. The experimental results show 
that the proposed system can save energy consumption to 16.86%. 
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2. Theoretical Background 
Wireless operation permits services, such as long range communications, that are impossible or impractical to 
implement with the use of wires. The term is commonly used in the telecommunications industry to refer to 
telecommunications systems (e.g. radio transmitters and receivers, remote controls, computer networks, network 
terminals, etc.) which use some form of energy (e.g. radio frequency (RF), infrared light, laser light, visible light, 
acoustic energy etc.) to transfer information without the use of wires. Information is transferred in this manner over 
both short and long distances. 
3. Experimental Setup 
Both air condition and lighting in the classroom are controlled using an automated control system. The 
experimental setup is depicted in Fig. 1.   
Fig. 1 shows that the automated control system is initially operated with register time and date of electrical 
power consumption from office computer database. The computer will compile datum , transform into 4 bit signal, 
send through RS-232 serial port to transmitter and modulate the signal with radio frequency before sending to 
receiver. The receiver will demodulate to signal, decode to 4 bit datum, send to multiplex circuit to separate into 8 
bit channel and then send to relay drive for on-off electrical load in the classroom.   
Fig. 1. The wireless automated control system for controlling electrical load. 
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4. Experimental Results 
The time for controlling the electrical equipments is as follows: 08.30 - 11.30 am, 0.00 – 03.00 pm. and 03.00 – 06.00 
pm. The electrical equipments include two air-conditioners and the lighting system. The time for controlling lighting 
system is only dependent on schedule time table. In the air conditioner system, the turn-on time is controlled by 
schedule time table, but the turn-off time is set before timeout. The turn-off condition of air-conditioner system 
depends on the temperature in the office.  The relation between the temperature and the time is shown in table 1. 
The datum in table 1 can be plotted as shown in Fig. 2. 
Table 1: The relation between the temperature and the time. 
Inside temp. 
Period
Outside 
temp. before 5 min 10 min 15 min 20 min 25 min 30 min 
1 29.2 25.0 26.7 27.5 28.1 28.3 28.5 28.8 
2 29.0 25.0 26.5 27.4 27.9 28.1 28.3 28.6 
3 28.7 25.0 26.2 26.9 27.5 28.0 28.1 28.3 
Fig. 2  The relation between off time and temperatue variable. 
Comparisons between before and after installation on the total electrical energy consumption are shown in table 
2. The condition is that air conditioner is closed before 10 minutes. Table 2 shows that this system consumes less 
electrical energy 11.54 unit or 16.86 %. The datum in table 2 can be plotted as shown in Fig. 3. 
Table 2 : The total electrical energy consumption in classroom. 
Electrical energy consumption (unit) 
Period
before after 
1 20.80 15.60 
2 23.75 20.80 
3 23.89 20.50 
total 68.44 56.90 
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Fig. 3. The total electrical energy consumption in classroom (before and after). 
5. Conclusion 
This paper presents an application of wireless technology for controlling the electrical equipments in the 
classroom. The main topic focuses on the total electrical energy consumption in the classroom. This proposed 
automated system shows that this system consumes less electrical energy 11.54 unit or 16.86 %. 
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